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The accessory middle cerebral artery (AMCA) refers to the cerebral vascular
variation originating from the anterior cerebral artery, passing through the
lateral fissure and accompanying the middle cerebral artery (MCA), and
participating in the blood supply area of the MCA. Relevant literature reports
that the incidence of this variant vessel is 0.3%—-2.7% (autopsy) and 0.26%—
4.0% (cerebral angiography), respectively. This article reports a case of acute
MCA occlusion with AMCA mutation. The occluded main MCA was
successfully opened using a Solitaire double-stent thrombectomy to avoid
mistaking AMCA for the main MCA.
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Introduction

The accessory middle cerebral artery (AMCA) and duplicated MCA are fascinating
variations in cerebrovascular anatomy. The AMCA refers to a cerebral vascular
variation that originates from the anterior cerebral artery and passes through the lateral
fissure to accompany the MCA, participating in the blood supply area of the MCA
(1, 2). Understanding the presence and characteristics of the AMCA is crucial for
accurate diagnosis and treatment planning in cases involving potential cerebrovascular
disorders. The duplicated MCA is another interesting anomaly where there is an
additional branch that mimics or partially duplicates the normal MCA. This duplication
can have significant implications for understanding cerebrovascular physiology and
pathology (3). It may pose challenges in diagnostic imaging and surgical interventions
as it can be misidentified or lead to complex vascular patterns that require careful
assessment. Studying these vascular variations not only enhances our knowledge of
normal and abnormal cerebrovascular anatomy but also has practical implications for
clinicians, radiologists, and researchers. It can help improve the accuracy of diagnoses,
guide treatment strategies, and contribute to a better understanding of the underlying
mechanisms of cerebrovascular diseases. This article mainly reports a case of a young
person with occlusion of the MCA treated with double stent thrombectomy. Also, it
provides a literature review on related literature.
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Case report

A previously healthy 24-year-old man presented to our hospital
with sudden onset of left-sided weakness, three hours after he was
last known to be well. The time from the discovery of symptoms to
our hospital was 30 min; The time from the patient’s last normal
time to arrival in our hospital was 50 min. At the time of
physical examination, the patient had right common deviation,
left hemiplegia, and left sensory impairment. The National
Institutes of Health Stroke Scale (NIHSS) score was 7. Computed
tomography (CT) showed that there was no obvious abnormal
density area in the brain parenchyma at all levels, the ventricular
system was normal, and the midline structure was in the middle.
Diffusion-weighted imaging (DWI) showed patchy and patchy
high signal intensity in the right frontotemporal lobe and basal
ganglia. Magnetic resonance angiography (MRA) did not show
the right internal carotid artery, and the right MCA was slightly
slender with reduced signal (Figures 1A-H). We diagnosed acute
cerebral embolism due to right ICA occlusion and recognized
that DWI and flair with high signal intensity did not match.
Therefore, we decided to perform an intravascular thrombectomy
to relieve ICA occlusion. The patient’s family members have
informed the operation.

Under general anaesthesia, the 8F sheath was retained after a
successful puncture with the Seldinger technique. After cerebral
angiography, it was found that the right internal carotid artery
was occluded. The loach guide wire and multifunctional catheter
were used to guide the 8F guide catheter to the right internal
carotid artery. The loach guide wire and multifunctional catheter
were withdrawn. The micro-guide wire reached the M2 segment
of the right MCA through the occlusion of the right MCA. The
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micro-guide wire was guided to send the intermediate catheter to
the right internal carotid artery. The micro-guide wire was
guided to send the micro-catheter to the V1 segment of the right
Under
fluoroscopy, the SFR 4.0 mm x 20 mm stent was carefully sent to

MCA, and the micro-guide wire was withdrawn.

the distal end of the M1 segment, and the stent was released.
The branches of the right MCA were well developed in the
reexamination angiography. On the basis of the stent anchoring,
the intermediate catheter was followed up to the right MCA M1
segment, and then the thrombus was pulled while the suction
was performed. No thrombus was found in the thrombectomy
stent and the suction catheter. The micro-guidewire carefully
reached the A2 segment of the right anterior cerebral artery
through the occlusion of the right anterior cerebral artery. The
micro-guidewire guided the micro-catheter to the distal end of
the A2 segment of the right anterior cerebral artery, and the
micro-guidewire was withdrawn.Under fluoroscopy, the SFR
4.0 mm x 20 mm stent is meticulously delivered to the distal end
of the A2 segment of the right anterior cerebral artery and
released. Subsequently, the microcatheter is withdrawn from the
body. Then, guided by the microwire, the microcatheter traverses
through the first stent and enters the MCA. Thereafter, via
the microcatheter, the SFR 6.0 mm x 30 mm stent is delivered to
the right MCA and released. On the basis of stent anchoring, the
intermediate catheter is advanced to the communicating segment
of the right internal carotid artery. After 5 min, the thrombus
was pulled at the suction side, and the branches of the right
internal carotid artery were well developed (Figures 2A-F). The
thrombectomy achieved complete recanalization, which was
defined as thrombolysis with a cerebral infraction score of 3
(TICI 3) (door to puncture, 85 min; puncture to recanalization,

FIGURE 1
Computed tomography and magnetic resonance imaging.
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FIGURE 2
Digital subtraction angiography.

108 min). Post-thrombectomy carotid angiogram identified
AMCA, which arose from the proximal Al segment of the left
ACA. No bleeding was found in the head CT after the operation.
After the
deviation left hemiplegia and partial sensory disturbance were

thrombectomy, the patient’s left co-directional
completely improved. Following the surgery, a head MRI
reexamination was carried out, revealing that AMCA and the
main vessels of the MCA had been recanalized (Figures 3A-D).
The NIHSS score was 6 the day after the thrombectomy and 0 at
discharge after 10 days of hospitalization. This case report was
approved by our hospital’s ethics committee with the informed

consent of the patient’s family members.

Discussion

Variations in the MCA pose one of the current challenges in
the treatment of stroke during the ultra-acute stage. Mechanical
thrombectomy has emerged as a standard and effective treatment
strategy for acute ischemic stroke caused by large vessel
occlusion, but it is not applicable to all stroke subtypes (4, 5).
For patients with cerebral infarction resulting from vascular
variations, relevant research reports suggest that endovascular
treatment might lead to adverse outcomes. Hence, prior to
endovascular interventional therapy, a detailed hemodynamic
assessment is essential. Particularly when there is a mismatch
between clinical symptoms and imaging findings as indicated by
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NIHSS scores or when complete occlusion of the internal carotid
artery (ICA) does not correlate with the patient’s clinical
symptoms, should MCA  vascular
variations in such cases (6).

clinicians contemplate

Among patients with acute ischemic stroke, especially those
with large artery occlusion, embolism represents one of the
leading etiologies. Typically, the common sites of embolism are
locations where the arterial course alters, such as the top of the
ICA, the tip of the basilar artery, the bifurcation of the MCA,
and atherosclerotic lesions. A clinical investigation revealed that
among reported cases of accessory MCA occlusion (7),
cardiogenic embolism accounts for the highest proportion,
followed by atherosclerosis, cerebral artery dissection, and
embolism of unknown origin. The accessory MCA generally has
a smaller diameter than the M1 segment of the normal MCA,
which is closely related to the vascular anatomical structure.
Consequently, the likelihood of embolism at this location is
relatively high. At present, many scholars have discovered in
studies on the anatomical structure of the accessory MCA that
the incidence of AMCA is 0.3%-4.0%, and that of DMCA is
0.2%-2.9% (8). Therefore, it is rather challenging to accurately
is AMCA- or DMCA-related acute

ischemic stroke and conduct vascular recanalization treatment as

determine whether it

early as possible. If we cannot identify the vascular anatomy in
cases of ICA occlusion involving DMCA or AMCA, then after
revascularization surgery, even though DMCA or AMCA is
occluded, we may misjudge the recanalization of ICA and MCA.
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FIGURE 3
Postoperative magnetic resonance imaging.

At present, there are reports on the concept of using ADAPT
treatment in cases of ICA occlusion combined with MCA and
DMCA occlusion. The case in this study employed the Solitaire
double stent thrombectomy technique, which is similar to that
used by Koge et al. (3). This is because when the vascular
anatomical structure is unclear, it is challenging for patients with
acute ischemic stroke and large vessel occlusion accompanied by
bifurcation to promote sufficient revascularization during
standard mechanical thrombectomy. Consequently, mechanical
thrombectomy using a double stent retriever in these individuals
may be an effective salvage treatment (9). Large vessel occlusions
involving bifurcations typically have persistent clot attachments,
leading to a decreased probability of successful recanalization. In
such cases, the application of a single stent retriever or other
salvage therapies such as intra-arterial thrombolysis, thrombus
aspiration, balloon angioplasty, or intracranial stent placement
may not achieve recanalization of all branches. The double stent
thrombectomy technique has a relatively high recanalization rate.
Simultaneously, since the double stent thrombectomy technique
has a larger surface area of the device, it can enhance the
adhesion at the distal end of the thrombus and increase the
likelihood of the thrombus being pulled out (10, 11). For

instance, in this surgical procedure, the first step involves initially
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delivering the first stent to the right anterior cerebral artery and
deploying it. Subsequently, the microcatheter is withdrawn from
the body. Thereafter, guided once again by the microwire, the
microcatheter traverses through the first stent and enters the
right MCA. Subsequently, via the microcatheter, the second stent
is released.Certainly, there is another approach. A 3-meter
microwire is reserved in the MCA. Another microwire is used to
guide the microcatheter to reach the anterior cerebral artery.
A stent is released and the microcatheter is removed. The
removed microcatheter reaches the MCA along the reserved
3-meter guidewire. After removing the microwire, the second
stent is released into the MCA. In other words, the two stents
are released in parallel. Naturally, the double stent thrombectomy
technique has some potential drawbacks, such as vascular injury,
dissection, endothelial wall damage, and arteriole avulsion. The
potential risk is higher than that of simple stent technology (12).
Moreover, this research result is also in line with the conclusion
of Jiang et al. (13). The microcatheter can act as a guiding
instrument to facilitate the accurate placement of the stent
retriever and prevent it from moving and entangling randomly
within the blood vessel. Through the precise guidance of the
microcatheter, the position and direction of the stent retriever
can be better controlled. Simultaneously, following up with the
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intermediate catheter to the end of the stent can exert a
better stabilizing effect, thereby enhancing the success rate and
safety of the surgery. During the operation, closely observe
the angiographic images and adjust the positions of the
microcatheter and stent retriever in a timely manner to ensure
the smooth progress of the surgery.

Taichiro et al. (14) further demonstrated the feasibility of this
approach in their study on double stent thrombectomy. A recent
meta-analysis further confirmed that double stent thrombectomy
achieved an mTICI>2b effect in 92.6% of cases, and the first-
pass effect reached 76.6% (15). Currently, there are five common
anatomical variation types of AMCA or DMCA reported,
including accessory MCA, duplicated MCA, double-origin MCA,
fenestrated MCA, and branched MCA (16). The patient reported
in this case is of accessory MCA. After cerebral angiography, a
bifurcation was found at the origin of the anterior cerebral
artery, and there was obvious local stenosis in the M1 segment of
the right MCA. After considering the presence of an accessory
MCA, double stents were used for thrombectomy. The forward
blood flow was significantly improved after the operation (TICI
grade 3). Thus, during the thrombectomy process, we should do
our best to identify the anatomical variations of AMCA or
DMCA. In a study of 20 existing reports (17), it was found that
the average age of patients with AMCA or DMCA cerebral
infarction is 55.8 £21.2 years old (mean standard deviation; age
range 21-84 years old), and the clinical NIHSS score is relatively
mild (NIHSS < 8), accounting for 66.6%, with a good prognosis.
After the patient, in this case, was treated with double stent
thrombectomy, the NIHSS score at discharge was 0, and the
mRS score was 1, indicating a favourable prognosis. This result is
also consistent with the reported results mentioned above. In the
etiological analysis of this patient, it was found in the follow-up
and reexamination after 3 months that the right heart contrast
echocardiography result of this patient showed a positive
foaming test, suggesting the presence of a right-to-left shunt.
Patent foramen ovale was considered, and the possibility of
pulmonary arteriovenous fistula could not be excluded. The
patient went to Beijing Tiantan Hospital, Affiliated with Capital
Medical University, to undergo patent foramen ovale closure in
the same month. Therefore, in the case of young patients with
large vessel occlusion, during the process of excluding risk
factors, it is necessary to highly suspect the possibility of patent
foramen ovale and pulmonary arteriovenous fistula.

In summary, we report a case of a patient with acutely occluded
AMCA who underwent arterial thrombectomy. We employed
the Solitaire double stent thrombectomy technique. This is
because double stent thrombectomy can effectively reduce the
frequency of thrombectomies, increase the vascular recanalization
rate, and not increase the risk of symptomatic haemorrhage
while improving the favourable prognosis (11). Nevertheless, its
safety remains open to discussion. Additionally, double stent
thrombectomy may result in a significant increase in the
hospitalization cost for acute stroke treatment and a large
number of sample studies are required to determine its cost-
effectiveness further.

Frontiers in Surgery

10.3389/fsurg.2025.1499918

Data availability statement

The datasets presented in this article are not readily available
because of ethical and privacy restrictions. Requests to access the
datasets should be directed to the corresponding authors.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of the Affiliated Hospital of Yanbian University. The
studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their
written informed consent to participate in this study. Written
informed consent was obtained from the individual(s) for the
publication of any potentially identifiable images or data
included in this article.

Author contributions

QH: Writing - original draft, Conceptualization, Data curation,
Formal analysis, Funding acquisition, Investigation, Methodology,
Software,
Validation, Visualization. G-HD: Data curation, Formal analysis,

Project administration, Resources, Supervision,
Writing - review & editing. E-BZ: Data curation, Formal
analysis, Writing - review & editing. M-QL: Data curation,
Formal analysis, Writing - review & editing. G-LL: Data
curation, Writing - review & editing. G-lJ: Data curation,
Writing - review & editing. L-ZQ: Writing - review & editing.
H-JG: Data curation, Resources, Supervision, Writing — review &
editing. H-yC: Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.
Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fsurg.2025.1499918
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Han et al.

References

1. Teramoto S, Tokugawa J, Nakao Y, Yamamoto T. Caudate haemorrhage caused
by pseudoaneurysm of accessory middle cerebral artery. BMJ Case Rep. (2015)
2015:bcr2015213335. doi: 10.1136/bcr-2015-213335

2. Uchiyama N. Anomalies of the middle cerebral artery. Neurol Med Chir (Tokyo).
(2017) 57(6):261-6. doi: 10.2176/nmc.ra.2017-0043

3. Koge J, Kato S, Hashimoto T, Nakamura Y, Kawajiri M, Yamada T. Vessel wall
injury after stent retriever thrombectomy for internal carotid artery occlusion with
duplicated middle cerebral artery. World Neurosurg. (2019) 123:54-8. doi: 10.1016/j.
wneu.2018.11.223

4. Ragia G, Marousi S, Ellul J, Manolopoulos VG, Tavridou A. Association of
functional VKORC1 promoter polymorphism with occurrence and clinical aspects
of ischemic stroke in a Greek population. Dis Markers. (2013) 35(6):641-6. doi: 10.
1155/2013/769574

5. Deguchi I, Osada T, Kimura H, Saito N, Arai E, Kohyama S, et al. A case of acute
cerebral infarction associated with an accessory middle cerebral artery in a patient who
underwent thrombectomy. Acute Med Surg. (2019) 7(1):e459. doi: 10.1002/ams2.459

6. Bayer-Karpinska A, Lutz ], Birnbaum T, Dieterich M, Wollenweber FA. Severe
MCA stroke without MCA occlusion? Thrombectomy uncovers accessory middle
cerebral artery. Neurology. (2015) 85(9):831-2. doi: 10.1212/WNL.0000000000001894

7. Ray N, Dhanasekaran J, Joseph S, Jella L. Tandem occlusion involving accessory
middle cerebral artery in acute ischaemic stroke: management strategies. BMJ Case
Rep. (2020) 13(2):233287. doi: 10.1136/bcr-2019-233287

8. Arakawa T, Hiramatsu H, Kida S, Sano H, Kenmochi H, Akamine S, et al. A case
of acute embolism of the accessory middle cerebral artery treated using ADAPT
thrombectomy without lesion passing. NMC Case Rep J. (2021) 8(1):805-10.
doi: 10.2176/nmccrj.cr.2021-0150

9. Delgado Almandoz JE, Kayan Y, Young ML, Fease JL, Scholz JM, Milner AM, et al.
Comparison of clinical outcomes in patients with acute ischemic strokes treated with
mechanical thrombectomy using either solumbra or ADAPT techniques. ] Neurointerv
Surg. (2016) 8(11):1123-8. doi: 10.1136/neurintsurg-2015-012122

Frontiers in Surgery

06

10.3389/fsurg.2025.1499918

10. Hirata H, Kaneshiro Y, Urano Y, Murata K. Mechanical thrombectomy using
double stent retriever technique for acute ischemic stroke following embolism from
the pulmonary vein stump after left upper lobectomy: a case report. Cureus. (2024)
16(3):€56610. doi: 10.7759/cureus.56610

11. Hofmeister J, Bernava G, Rosi A, Reymond P, Brina O, Muster M, et al.
Benchtop evaluation of a double stent retriever thrombectomy technique for acute
ischemic stroke treatment. Interv Neuroradiol. (2023):15910199231179846. doi: 10.
1177/15910199231179846

12. Haussen DC, Al-Bayati AR, Grossberg JA, Bouslama M, Barreira C, Bianchi N,
et al. Longer stent retrievers enhance thrombectomy performance in acute stroke.
J Neurointerv Surg. (2019) 11(1):6-8. doi: 10.1136/neurintsurg-2018-013918

13. Jiang C, Li Y, Hao F, Yang J, Wang B, Fan Y. Y-configuration double-stent-
retriever thrombectomy for refractory thrombus in middle cerebral artery
bifurcation: a case report. Medicine (Baltimore). (2021) 100(11):e24993. doi: 10.
1097/MD.0000000000024993

14. Imahori T, Miura S, Sugihara M, Mizobe T, Aihara H, Kohmura E. Double stent
retriever (SR) technique: a novel mechanical thrombectomy technique to facilitate the
device-clot interaction for refractory acute cerebral large vessel occlusions. World
Neurosurg. (2020) 141:175-83. doi: 10.1016/j.wneu.2020.05.268

15. Hofmeister J, Brina O, Bernava G, Rosi A, Reymond P, Lovblad K-O, et al.
Double stent retriever technique for mechanical thrombectomy: a systematic review
and meta-analysis. AJNR Am ] Neuroradiol. (2024) 45(8):1031-7. doi: 10.3174/ajnr.
A8253

16. Ren H, Ma L, Wei M, Li ], Yu M, Yin L. Duplicated middle cerebral artery origin
with an aneurysm. Medicine (Baltimore). (2018) 97(9):¢9947. doi: 10.1097/MD.
0000000000009947

17. Tsuyama K, Miyamoto N, Shindo A, Hira K, Ueno Y, Yatomi K, et al. Analysis
for stroke etiology in duplicated/accessory MCA-related cerebral infarction: two case
report and brief literature review. Diagnostics (Basel). (2021) 11(2):205. doi: 10.
3390/diagnostics11020205

frontiersin.org


https://doi.org/10.1136/bcr-2015-213335
https://doi.org/10.2176/nmc.ra.2017-0043
https://doi.org/10.1016/j.wneu.2018.11.223
https://doi.org/10.1016/j.wneu.2018.11.223
https://doi.org/10.1155/2013/769574
https://doi.org/10.1155/2013/769574
https://doi.org/10.1002/ams2.459
https://doi.org/10.1212/WNL.0000000000001894
https://doi.org/10.1136/bcr-2019-233287
https://doi.org/10.2176/nmccrj.cr.2021-0150
https://doi.org/10.1136/neurintsurg-2015-012122
https://doi.org/10.7759/cureus.56610
https://doi.org/10.1177/15910199231179846
https://doi.org/10.1177/15910199231179846
https://doi.org/10.1136/neurintsurg-2018-013918
https://doi.org/10.1097/MD.0000000000024993
https://doi.org/10.1097/MD.0000000000024993
https://doi.org/10.1016/j.wneu.2020.05.268
https://doi.org/10.3174/ajnr.A8253
https://doi.org/10.3174/ajnr.A8253
https://doi.org/10.1097/MD.0000000000009947
https://doi.org/10.1097/MD.0000000000009947
https://doi.org/10.3390/diagnostics11020205
https://doi.org/10.3390/diagnostics11020205
https://doi.org/10.3389/fsurg.2025.1499918
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Application of solitaire double-stent thrombectomy in the treatment of accessory middle cerebral artery occlusion: a case report
	Introduction
	Case report
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


